α coefficient was appropriate in all domains except the "Getting along" domain. The test-retest coefficients were above the recommended value (> 0.70). Convergent and divergent validity analysis also showed consistent results by correlation coefficient assessment. Conclusion: The instrument is valid and reliable. This study supports the use of the questionnaire by presenting its appropriate psychometric properties. We suggest that some care should be taken specifically in the sexual questions of the "Getting along" domain. 
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Introduction
Chronic kidney disease (CKD) is an important public health problem with increasing incidence in low-, middle-, and high-income nations alike. Given projected increases in the prevalence of risk factors for chronic kidney disease (including diabetes, hypertension, and cardiovascular disease), the prevalence of chronic kidney disease in lower-income countries is also expected to dramatically increase over the next two decades [1] .
CKD is characterized by kidney injury with progressive and irreversible loss of kidney functions (glomerular, tubular and endocrine) [2] . Clinically, individuals with CKD that progresses to end-stage renal disease have the treatment option of hemodialysis, which clears the blood of undesirable substances [3] . Accordingly, hemodialysis is viewed as an important strategy to prolong the life and improve the living conditions of individuals with CKD; nonetheless, it does not represent a curative strategy [4] . In fact, people with CKD treated with hemodialysis have poorer physical and functional abilities than healthy individuals [5] . Patients with chronic renal failure who are dependent on dialysis show physical dysfunction that is caused not only by a lack of muscle but also by a decline in the function of the muscles [6] . Furthermore, comorbid conditions such as heart failure, peripheral vascular disease and diabetes mellitus might contribute to a worse functional status [6] .
The functioning changes of individuals with CKD undergoing dialysis treatment can also be explained by the changes in volumetric components and the impaired ventilatory capacity that are common in these individuals, as detected in pulmonary function tests [7, 8] . The reduction in the strength and endurance of the respiratory muscles, likely due to uremic myopathy [8] , is probably another cause of disability. In this context, the decline in the functional capacity of these individuals is caused by multiple factors, including associated cardiovascular, respiratory and muscular problems, in which the ability to capture, transport and use O2 may be diminished [8] .
The limitations related to CKD corroborate the need for disability and functioning assessment. Taking into account that chronic diseases have shown increasing prevalence and incidence along with the increase in life expectancy, disability and functioning assessment is currently a particularly important subject [9, 10] . In this context, in 2001, the World Health Organization (WHO) published the International Classification of Functioning, Disability and Health (ICF) [10, 11] . The ICF conceives of functioning as a result of the interactions of its components, namely, "health conditions", "body functions and structures", "activities", "participation", "personal" factors and "environmental" factors, and stands out in that it conceptualizes functioning as a biopsychosocial concept, moving beyond the biomedical model [11] . Since the publication of the ICF, several tools related to and derived from the ICF have been created by the WHO, with the World Health Organization Disability Assessment Schedule (WHODAS) 2.0 among them. This is a generic tool that aims to assess health and functioning and that could be more suitable for application than the ICF in certain situations. The WHODAS can be used at the population and clinical levels [12 -14] , and it has been presented as a tool to produce standardized disability levels and profiles for assessed subjects and is straightforwardly related to the ICF concepts [15] . Thus, the WHODAS 2.0 is under consideration as an assessment tool based on the ICF framework [16] .
In order for a tool to be reliably used in the measurement of a health event, it must be validated. This process involves the verification of psychometric properties as internal and external consistency, and reproducibility and responsiveness, as well [17] .
The use of an instrument based on the ICF could offer the opportunity to assess the functioning of people with CKD by providing a multifactorial overview, allowing health professionals to perform specific interventions focused not only on the medical symptoms but also on improving patients' functioning. Therefore, the aim of the present research was to study the psychometric properties of the Brazilian version of the WHODAS 2.0 as a tool to assess the functioning of people with CKD on hemodialysis therapy.
Methods

Participants
In total, 51 patients with CKD on hemodialysis therapy participated in this study. The selection process began by collecting a convenience sample of patients from three hospitals that offer hemodialysis therapy, in a city of approximately 350,000 inhabitants. The inclusion criteria adopted were a medical diagnosis of CKD, being on hemodialysis treatment and being over 18 years old. Patients who were unable to answer the interview questions were excluded. The patients' characteristics are summarized in Table 1 . A written informed consent document was obtained from each participant, and the project was approved by the Ethical Committee of the Universidade Federal do Triângulo Mineiro (UFTM), Brazil (protocol 36151314.7.0000.5154).
Procedures
A trained interviewer collected data at two different timepoints separated by a seven-day interval, and all the interviews were carried out in specific rooms, respecting each patient's privacy. Information was tabulated using the Excel program.
Data collection
Two trained interviewers used the 36-question version of the WHODAS to collect the data from February to September, 2016. The interviews were always carried out in a private room where the patients sought hemodialysis and lasted on average 40 minutes the first time. Figure 1 shows the data collection timeline and the tools used, as this study aimed to check the test-retest reliability. The time between the two interviews (7 days) was recommended by the WHODAS Manual [15] . 
Outcome measures
For this research, the following instruments were used: the WHODAS 2.0, the World Health Organization Quality of Life Abbreviated (WHOQOL)-BREF, and the Kidney Disease Quality of Life Short Form (KDQOL-SFTM) 1.3. The WHOQOL-BREF and the KDQOL-SFTM were selected because they are tools that assess constructs close to those in the WHODAS 2.0.
The WHODAS 2.0 is a generic functioning assessment questionnaire with a Brazilian version [16] . The instrument is composed of 36 questions encompassing six life domains: Cognition, which addresses understanding and communicating (six items); Mobility, which focuses on moving and getting around (five items); Self-care, which is concentrated Page 04 of 13 on hygiene, dressing, eating and independent living (four items); Getting along, which examines interacting with other people (five items); Life activities, which is directed toward domestic responsibilities, leisure, work and school (eight items); and Participation, which is related to joining in community activities (eight items). Each question has five alternatives as possible answers, ranging from 1, meaning no difficulty, to 5, meaning extreme difficulty or inability to do the activity. Domain and general scores are computed, ranging from 0 to 100, with higher scores reflecting worse levels of functioning. There are three versions of the WHODAS, with 36, 12, and 12 + 24 questions. In addition, three different application models can be used: one is by an interviewer, another is self-administered, and the last collects the data through a proxy [16] . The WHODAS has been validated around the world for assorted groups, such as patients with chronic disease [18] , osteoarthritis [19] , inflammatory arthritis [20] , rheumatoid arthritis [21] , multiple sclerosis [22] , systemic sclerosis [23] , Huntington disease [24] , schizophrenia [25] , bipolar disorders [26] , and stroke [27] ; people in rehabilitation [28] ; and adults with acquired hearing loss [29] , among others. However, none of these validations was performed in Brazil. It should be noted that no papers validating the instrument for use in patients with CKD are available either.
The WHOQOL-BREF is an abbreviated version of the World Health Organization Quality of Life (WHOQOL)-100 instrument and has 26 items covering four quality-of-life domains: physical (seven items), psychological (six items), social (three items) and environmental (eight items), with two more general questions about health and quality of life [30] . The WHOQOL-BREF has a Likert response scale varying from 1 to 5, and scores for each domain as well as a total score can be calculated [31] . These scores are represented along a linear scale from 0 to 100, where higher scores reflect better quality of life [32] . The WHOQOL-BREF has been translated and validated for use in Brazil [33] .
The KDQOL-SFTM 1.3 is a disease-specific questionnaire created to assess the quality of life of people with end-stage renal disease [34] . This questionnaire includes questions from the SF-36 instrument and disease-specific components related to kidney disease and can be used to assess patients on dialysis [35] . The KDQOL-SFTM 1.3 is composed of 43 items related to kidney disease, spanning 11 domains: symptom/problem list (12 questions), effects of kidney disease (eight questions), burden of kidney disease (four questions), cognitive function (three questions), quality of social interaction (three questions), sexual function (two questions), sleep (four questions), social support (two questions), work status (two questions), patient satisfaction (one question), and dialysis staff encouragement (two questions). In addition, the SF-36 questions are grouped into eight domains: physical function (ten questions), role limitations caused by physical problems (four questions), role limitations caused by emotional problems (three questions), pain (two questions), general health perceptions (five questions), social function (two questions), emotional well-being (five questions), and energy/fatigue (four questions). The final item is related to overall health. The results of the SF-36 instrument are used to generate a physical composite summary score (physical function, role/physical, pain, and general health) and a mental composite summary score (role/emotional, emotional wellbeing, energy, and social function). The scores for each dimension range from 0 to 100, and higher scores reflect better quality of life [36] . The KDQOL-SFTM 1.3 has been translated and validated for use in Brazil [37] .
Statistical analysis
All statistical analyses are described below and were carried out using the program Stata 13. A statistical significance level of 5% was used.
Reliability
Cronbach's coefficient was used to assess the internal consistency [38] with clustering of the questions in each domain. The test-retest stability was analyzed based on the intra-class correlation coefficient (ICC), for which values of 0.70 and at least 0.85 are recommended for group-level analysis and individual use, respectively [19] . The WHODAS variables from the first and second interviews were compared.
External validity
Spearman's rank correlation coefficient was used to test the external validity of the WHODAS 2.0, and the WHOQOL-BREF and the KDQOL-SF 1.3 were adopted to test the convergent and divergent validity by comparing the related and unrelated domains, respectively. Considering the convergent validity, as our a priori hypothesis, we assumed that the following domains were related: a) Cognition from the WHODAS and the KDQOL; b) Mobility from the WHODAS, Physical from the WHOQOL, and Physical and Energy/Fatigue from the KDQOL; c) Getting Along from the WHODAS and Sexual Function from the KDQOL; d) Life Activities from the WHODAS and Physical from the WHOQOL; e) Selfcare from the WHODAS and Physical from the WHOQOL and the KDQOL; f) Participation from the WHODAS and Social from the WHOQOL and the KDQOL; and g) the total scores on the WHODAS and the WHOQOL.
Results
A total of 51 people with CKD undergoing hemodialysis were recruited for this research; a description of the sample is provided in Table 1 . 
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Page 07 of 13 The reliability of the instrument was assessed by analyzing the internal consistency and the test-retest stability by domains and total scores, as shown in Table 2 . It should be highlighted that in the first analysis of the internal consistency of the Getting Along domain, all questions were considered. However, a low Cronbach's α coefficient was found (0.47). Further analysis was then carried out, aiming to test the individual influence of each question in this domain. This process consisted of excluding one question at a time. By deleting two questions about intimate relationships and sexual activity, a higher Cronbach's α coefficient was achieved (0.65). Note: * The domains for work and school activities were not analyzed.
The external validity was tested by analyzing the correlation of the WHODAS domains with the domains of two other instruments, namely, the WHOQOL-BREF and the KDQOL-SFTM 1.3. Table 3 shows the correlation coefficients for the WHODAS domains and the domains of the other instruments along with their respective statistical significance levels. 
Discussion
Currently, there is an abundance of functioning assessment tools for a variety of health conditions [39, 40] . However, it is of utmost importance to understand functioning according to the bio-psychosocial model, in line with the recommendations of the WHO, as presented by the published ICF. The ICF specifically proposes the comprehension of functioning according to its components: health conditions, body functions and structures, activity, participation and personal and environmental factors. Functioning in activities and participation is also considered [41] . In this context, the use of the WHODAS to assess functioning among people with CKD undergoing hemodialysis may be an opportunity to study and address functioning in the same way as that proposed by the ICF. In addition, with this tool, patients' functioning can be monitored throughout the treatment course in clinical and academic environments, allowing all possible aspects of functioning to be addressed via a more comprehensive approach. As with studies from other countries [18, 22, 41, 42] , the validation of the Brazilian version of the WHODAS showed satisfactory psychometric properties, allowing the use of the tool to assess functioning in patients with CKD. However, care should be taken for effective use of the instrument, as discussed below. 
Reliability
The coefficients for the domains Cognition, Mobility, Self-care, Life Activities, and Participation were consistent with the findings of published studies with the same aims performed in other countries [21, 22, 28, 41, 43 -45] . In contrast, the coefficient for the Getting Along domain may indicate that the information from this domain does not present the expected reliability. Following the pattern shown in a previous paper [22] , the effect of each question was tested, and a higher Cronbach's α was found when two questions about intimate relationships and sexual activity were excluded from the analysis process. This finding demonstrates the sensitivity of the subject matter and led us to realize the need to carefully consider and plan the use of these questions when assessing functioning among people with CKD. The test-retest reliability showed high ICCs, in line with the literature [18, 23] . These ICCs ensure reliability with repeated application in data collection for the assessment of functioning.
Validity
The correlation coefficients for the domains of the WHODAS, WHOQOL and KDQOL-SFTM 1.3 are presented in Table 3 , and the values are consistent with well-accepted values [46] . The Cognition domain of the WHODAS was correlated with the Cognition function domain from the KDQOL, the Mobility domain from the WHODAS showed correlation with the Physical WHOQOL domain and with the Physical and Energy/ Fatigue domains of the KDQOL, the Getting Along domain of the WHODAS correlated with the domain of Sexual Function of the KDQOL, the Life Activities domain from the WHODAS showed correlation with the Physical domain of the WHOQOL, and the domain total of the WHODAS showed correlation with that of the WHOQOL. A simple correlation (coefficient from 0.30 to 0.59) [46] 
Strengths and limitations
The sample size is the main limitation of this study, considering that only 51 people participated in the validation process presented here. It is noteworthy that the frequency of people with CKD undergoing hemodialysis is low, complicating the collection of large samples. Furthermore, the geographical limitation could be another weakness of the study. However, it should be highlighted that this study makes a generic and ICF-based tool available to assess functioning in a group of people with very compromised health. The validation of the WHODAS will also allow clinicians and researchers to use the instrument, exploring all its domains and aspects and approaching the functioning in a comprehensive way and according to the WHO recommendations.
Conclusion
The WHODAS 2.0 is valid and reliable for use in patients with CKD undergoing hemodialysis. This study supports the use of the Brazilian version of the WHODAS 2.0 by presenting its appropriate psychometric properties. However, we suggest that the utility of the sexual questions in the Getting along domain requires further discussion.
